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2 mixed f-block/Mg polymerisation catalysts). [5, 6] One particularly well known example of enhanced reactivity of a bimetallic system is the widely used Lochmann-Schlosser base, which is a mixture of n-butyllithium and potassium tert-butoxide. [3] Alkali metal secondary amides -in particular [M{N( i Pr) 2 K; TMP = 2,2,6,6-tetramethylpiperidide -are ubiquitous throughout synthetic chemistry, [7] and their synergic behaviour with, for example, Mg, Mn and Zn organometallics leads to unusual reactivity that can be understood through detailed knowledge of the structure of these reagents (e.g. I, Figure 1 ). [1, 3] Rare earth amides and organometallics, on the other hand, are not widely used throughout chemistry with their use mainly restricted to synthetic f-block chemistry. [8] Simple homoleptic starting materials, such as [Ln(N″) 3 ] [9] and [Ln{CH(SiMe 3 ) 2 } 3 ], [10] [11] [12] and the THF solvated [Ln(CH 2 Ph) 3 (THF) n ] (n = 2 [13, 14] or 3 [13] [14] [15] [16] ) and [Ln(CH 2 SiMe 3 ) 3 (THF) n ] (n = 2 [17, 18] or 3 [17, 19] ), are well known, although they are very air-and moisture-sensitive and can be non-trivial to synthesise. The rare earth elements, with their large ionic radii, high coordination numbers and interactions dominated by ionic bonding, also have a well-developed 'ate' chemistry producing charge separated lanthanide complexes when additional anionic ligands bind to the Ln metal centres. [20] 
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We were interested in lanthanide motifs with two different bridging atoms similar to I, because only a handful of structurally characterised examples are known ( Figure 2 , bottom) that show lanthanide complexes with mixed alkyl/amide bridging interactions (type II, Figure 1 ). [31] [32] [33] These include cyclometallated complexes that result from N″ ligand deprotonation, [34] [35] [36] Synergic reactivity based upon bimetallic complexes of group 1 and the rare earths has not been systematically investigated, so this paper details our first investigations in this field targeting bimetallic complex formation using weaker bases than butyl lithium (type II). We show that adducts are initially formed, which can be stable for several days, long enough to crystallise a heteroleptic Nd 'ate' species (type III, Figure 1 ).
RESULTS AND DISCUSSION
HOMOMETALLIC SPECIES
Initially, we investigated the reaction of a lithium organometallic with a lithium amide in order to study adduct formation using the same very electropositive metal (Pauling electronegativity, χ P , of Li = 0.98). [38] This would allow us to investigate ligand compatibility and bonding modes that could then be applicable to heterobimetallic systems including rare earth elements. (1) . Thermal ellipsoids set at 50 % probability. (10) , N(1)-Li(2)-C (19) 124.50 (11) [46] where they presented the first complex containing both lithium-π-system contacts and lithium-carbanion interactions, so we find it pertinent to highlight the three differing lithium environments present in complex 1.
Hydrogen atoms are omitted for clarity. Selected bond lengths (Å) and angles (°) for the triclinic
Unfortunately, isolated crystals of 1 do not redissolve in non-polar solvents, however, samples of 1 prepared in situ in C 6 D 6 were successfully analysed by 
HETEROMETALLIC SPECIES
Encouraged by the preparation of the homometallic hexanuclear lithium species 1, we then introduced rare earth amides in an attempt to prepare heterobimetallic complexes using very 
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
[Ln{amide} 3 ] + [M(CH 2 Ph)]
The benzyl anion is less basic than the phenyl anion (pKa of benzene = 43, toluene = 40), [58] Figure 4) . Figure 6 (see Figure S2 , ESI for both cation and anion). 
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Figure 6. Solid-state structure of the anionic moiety of [Li(TMEDA) 2 ][Nd(N″) 3 (CH 2 Ph)], (2). Thermal ellipsoids set at 50 % probability. Hydrogen atoms and lattice solvent (toluene) are omitted for clarity. Selected bond lengths (Å) and angles (°): Nd(1)-N(1) 2.3545(18), Nd(1)-N(2) 2.3746(18),
Nd(1)-N(3) 2.3756(17), Nd(1)-C(1) 2.601(2); Nd(1)-C(1)-C(2) 131.5(2).
The anion features Nd in a distorted tetrahedral geometry comprising one η and Na, the major soluble product appears to be free tetramethylpiperidine, presumably arising from a reaction with the solvent. A stable bimetallic product was therefore not obtained.
CONCLUSION
The synthesis of bimetallic species based on very electropositive metals made through the combination of metal amides and metal phenyl or benzyl compounds was studied, and different results were obtained for lithium as opposed to group 1 / rare earth mixtures. Lithium, with its greater tendency for multi-centre bonding, generated a hexametallic species with three different Li 3 ], [9, 72] [Nd(N″) 3 ], [73] and [Ce(TMP) 3 ]. [55, 56] NMR spectra were recorded on Bruker AVI400 or AVIII400 collection and absorption corrections were performed and structures were solved using direct methods (SHELXT) [74] and refined by full-matrix least-squares (SHELXL) [74] interfaced with the programme OLEX2 [75] (Table S1) . Diffraction experiments were carried out at Heriot-Watt University (Bruker X8 APEXII at 100 K), the University of Edinburgh (Oxford Diffraction SuperNova, Dual at 120 K) and the University of Strathclyde (Oxford Diffraction Gemini at 153 K). CCDC deposition numbers: 1568980-1568983. Elemental analyses were performed by Mr Stephen Boyer at London Metropolitan University. Although elemental analysis was repeatedly attempted, unsatisfactory results were obtained. This is an acknowledged problem with some organometallic compounds, often those containing silicon, [76] [77] [78] which can lead to unsatisfactory elemental analyses. In addition, the thermal instability of these compounds added to these difficulties as well. 
Preparation of [{Li(TMP
[Y(N″) 3 ] + [Li(Ph)]:
M A N U S C R I P T A C C E P T E D Figure   S11 and Table S2 . 
[Y(N″
